processes @@

Supplementary Materials
Game Analysis of the Evolution of Energy Structure Transition

Considering Low-Carbon Sentiment of the Decision-Makers in
the Context of Carbon Neutrality

Xinping Wang !, Zhenghao Guo !, Ziming Zhang !, Boying Li >*, Chang Su 3, Linhui Sun ! and Shihui Wang !

School of Management, Xi’an University of Science and Technology, Xi’an 710054, China

School of Political Science and International Relations, Tongji University, Shanghai 200092, China

School of Safety Science and Engineering, Xi’an University of Science and Technology, Xi’an 710054, China
Correspondence: liboying@tongji.edu.cn

* W o=

The expected benefit of "green regulation" by government regulators is Unp,
Up=[la(m—di—R+1)+b(ho—d>2—D+[2)—cle” +[m—di—R+L—ca— fBnLqg](1-¢")
=[(a-D(m—-di—R+1L)+b(ha—d>2—D+1)+ fnLgle” +(m—di—R+1i—ci— fnlq)

The expected benefit of "regular regulation” by government regulators is:

Uzp=[a(hi—d\)+b(h2—d2)—OLgle” + (I —di— Lg)(1—¢")

=[(a=1)(n=d)+b(h2=d2)=(O-DLgle” +(m-di~Lg) (g4

The average expected return for government regulators is Ur,

Uy =[a(l—d\—R+1)+b(h2—d>— D+12) — cJw pe) + [ —d— R+ 11 — a1 — frLql[wA p) — o4 pe)]

Ha(l—d\) +b(h2— d2) — OLq)[w4(p + e — pe) — wa(p)]+ (I —di — Lq)[1 — w4(p + e — pe)]

=[(a—D)(h—di—R+1)+b(h—d>—D+12)+ fnLql(pe)” +[(1-a)(—d\)+a(-R+1h)—c1—b(h2—d>) — friLq + OLg)|p"

H(a—)(m—d)+Lq+b(h:~d2) - OLg)(p+e— pe)" +(h—di—Lqg) (S5)

Government regulators replicated dynamic equation as Fip) :

F(p) =dp/dt=p" U,-Uy)=p"
[(a-D(m—-di—R+1L)+b(h2—d2—D+12)+ fnlqgle” + (Ii—di—R+1L—c1— BnlLqg)
~(a=10)(hi—di—R+1)+b(ha—d2— D +12)+ BnLq](pe)”
—(-a)m—d)+a(-R+1)—ci—b(h—d2)— fnLq+0Lq)p"
~(a=1D)(h—d)+Lg+b(h2—d>)—O0Lq](p +e— pe)" +(h—d —Lq)

The expected benefit of "integrated energy use" for energy consumers are U,
Un=[a(—c2+m+S)+b(—cs+ w2+ T)Im" +(—c2+wi+ S —nLg)(1-m")
=[(a=D)(—c2+m+8)+b(—c3+ w2+ T)|m" + (—c2+ wi+S —nLq)+nLqp" (S7)

The expected benefit of "clean and efficient use of coal" for energy consumers is U

Uze=[a(—c2+w)+b(—c3+w2) — IBHLq]m” +(—c2+wi—Lg)(1- mrl)
=[(a =1)(=c2+m)+ b(=c3+w2)m" + (—c2+wi— Lg) + (1 + S6)Lgm" (s8)

The average expected return for energy consumers is Un
Us= [a(=c2+ w1+ 8)+b(—c3+ w2+ T)]|ws(mn) +[—c2+wi+ S —nLq][ws(m) — ws(mn)]
+Ha(—c2+ wi) + b(—c3+ w2) — BOLq][ws(m + n — mn) — ws(m)] + (—c2+ wi — Lq)[1 — ws(m + n — mn)]
=[(a=D)(—c2+wi+ S)+b(—=cs+ w2+ T)+nLql(mn)” +[(1—a)(—c2+w)+ S —b(—c3+ w2) + SOLg —nnLglm"

H(a —1)(—=c2+w)+ Lg + b(—c3+w2) — BOLg](m +n—mn)” +(—c2+ wi— Lq) (59)
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The energy consumers replicated dynamic equation for Fn
F(n) =dn/dt=n"Un—Us)=n"
[(@a=D(—c2+wi+8)+b(—c3+ w2+ T)]p" +(—c2+wi+S—nLg) +nLgm"
H(@-D(=c2+w+8)+b(—c3+ w2+ T)+nLqgl(mn)” —[(1—a)(—c2+wi) + S —b(—c3+w2) + SOLqg —nLglm"
—H(a=D(-=c2+w) + Lg + b(—c3+ w2) — BOLg)(m + n—mn)"” —(—c2+ wi— Lq)
ot A=(@-D)y»—-xi=S+1)+b(y2—x2—T +12)+ fnlq
Let A =(1-a)=y+xi+S-1)+b(y2—x2-T +12)+ fnlq
Let A =1-a)y—x)+a(=S+h)—c1—b(y2—x2)— fnLq +6OLg
Let A, =(a-1D)(1—x1)+Lg+b(y2—x2)—6Lg
Let
A =n—x=S+h—a-pnlg)+(n—xi—Lg)=2(y1—x)=S+h-a-fnlg—Lq
Let B = 2(a—1)(—c2+w)+(a—2)S +2b(-c3+w2) + bT +2nLg — BOLg
" B, =(a-D(—c2+wm+S)+b(—cs+w2+T)+1lq
" B, =(a—1)(—c2+wi)+ Lg +b(—c3+w2) — fOLq

(S10)
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